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(54) COLORED PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to obtain the colored pattern without color stains by coating a 
substrate with a photosensitive color composition and prebaking it and after patternwise exposure and 
development, and then, postbaking it and irradiating it with ultraviolet rays. 

SOLUTION: The substrate is coated with the photosensitive color composition and prebaked and patternwise 
exposed and developed and post treated, that is, post backed and irradiated with ultraviolet rays, thus permitting 
a color filter free from color stains to be formed, even if the postbaking is operated at a comparatively low 
temperature 80-170° C, and therefore, it is made easy to apply this pigment dispersed product to a film 
substrate or the like limited in high temperature treatment because of its material, and further its application to a 
device material and the like necessary to avoid high temperature. 



* NOTICES * 



JPQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A coloring pattern formation method, wherein it applies on a substrate and carry out predrying (prebake), 
and carry out pattern exposure, it develops a photosensitive coloring composition, it consists of a process of 
subsequently carrying out post-processing and a tail end process consists of post-dry (postbake) processing and 

UV irradiation treatment. 

[Claim 2]The coloring pattern formation method according to claim 1 whose temperature of a post-drying process 
is 80-1 70 **. 

[Claim 3]The coloring pattern formation method according to claim 1 or 2 which is a constituent which consists of 
a cross linking agent, a photopolymerization initiator, paints, and a solvent in which a photosensitive coloring 
composition has alkalis soluble resin and an acrylyl group (meta), and can cause crosslinking reaction more 
radically. 

[Claim 4]The coloring pattern formation method according to claim 3 whose paints are a blue pigment or a green 
pigment. 

[Claim 5]A coloring pattern formation method given in any 1 paragraph of claims 1 thru/or 4 whose substrates are 
glass, a silicon wafer, or a polymer film. 

[Claim 6]A coloring hardening layer obtained by a coloring pattern formation method given in any 1 paragraph of 
clairns 1 thru/or 5. 

[Claim 7]A light filter which has a coloring hardening layer of claim 6. 
[Claim 8]An optical apparatus which has a light filter of claim 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a coloring pattern formation method useful to the light filter 
manufacture used for optical apparatuses, such as a liquid crystal display (LCD), an electronic display, and a color 
separation device (CCD). 
[0002] 

[Description of the Prior ArtjManufacturing methods of the light filter used for optical apparatuses, such as a 
liquid crystal display, an electronic display, and CCD, include a staining technique, print processes, a pigment 
disp^risiori method, an electrodeposition process, etc. A color characteristic is inferior to a heatproof, light-proof, 
and chemical resistance in it, although the light filter by a staining technique is excellent, the light filter by print 
processes is inferior to definition and surface smooth nature, and an electrodeposition process has the problem 
that a complicated pattern is difficult for formation. 

[0003]The colored image which the light filter by a pigment dispersion method was manufactured on the other 
hand by forming a picture with the coloring composition which made the photo-setting resin distribute paints, and 
could simplify the manufacturing process because dyeing is unnecessary, and was obtained is excellent in light- 
proof and heat resistance, and has an advantage which can form a highly precise picture. 
[0004]The colored image formation method by this pigment dispersion method currently used for the general 
present, A photosensitive coloring composition is applied on a glass substrate or a substrate like a wafer 
(application process), Next, after performing bake and making a film form (predrying process), it irradiates with 
ultraviolet rays through a desired mask, and irradiation portions were stiffened (pattern exposure process), non- 
irradiation portions were removed by the development, the colored image was obtained (developing process), and 
also it heat-treated (back drying process) and the hardening layer of the colored image has been obtained. For 
example, in primary color light filter formation, this process of a series of is repeated 3 times, is carried out, and 
the three-primary-colors light filter is formed. 

[0005]A photopolymerization initiator generates an activity radical by optical exposure, this attacks an acrylyl 
group (meta), and this method applies the principle which induces a polymerization reaction. That is, if a cross 
linking agent has an acrylyl group (meta), crosslinking reaction will occur and harden. Generally this reaction has a 
quick cure rate, and since a hardening layer is obtained for a short time, it is used in many fields. 
[0006]Although the coloring layer of three colors is usually formed in light filter formation, there is a problem that 
the color contamination by other colors, especially blue and the color contamination which receives green are 
large. In order to prevent this color contamination, in early stages, the colorless negative-mold photopolymer was 
used as a resist-printing film. These days, the formation method which does not have color contamination without 
using a resist-printing film by carrying out a back drying process above 200 ** at an elevated temperature is 
performed (JP,7-209515,A). However, there is an obstacle of the application to the substrate to the material by 
high temperature drying treatment influenced and used, for example, a film substrate. 
[0007] 

[Problem(s) to be Solved by the Invention]A light filter formation method which does not have the color 

contamination by a low-temperature drying process more is desired. 

[0008] 

[Means for Solving the Problem]This invention persons result in this invention, as a result of inquiring 
wholeheartedly, in order to solve the above problems. Namely, this invention applies (1) photosensitive coloring 
composition on a substrate, and carries out predrying (prebake), A coloring pattern formation method, wherein 
carry out pattern exposure, it develops negatives, it consists of a process of subsequently carrying out post- 
processing and a tail end process consists of post-dry (postbake) processing and UV irradiation treatment, (2) A 
coloring pattern formation method given in (1) whose temperature of a back drying process is 80-1 70 **, (3) A 
cross linking agent from which a photosensitive coloring composition has alkalis soluble resin and an acrylyl group 
(meta), and can start crosslinking reaction more radically, (1 ) which is a photopolymerization initiator, paints, and a 
constituent that consists of solvents, or a coloring pattern formation method given in (2), A turn formation 



method, a coloring pattern formation method given in (3) whose (4) paints are a blue pigment or a green pigment, 
(5) (1) whose a substrate is glass, a silicon wafer, or a polymer film thru/or a coloring pattern formation method 
given in any 1 paragraph of (4), It is related without an optical apparatus which has a light filter which has a 
coloring hardening layer and a coloring hardening layer of (7) and (6) which were obtained by (6), (1) to (5) with a 
coloring pattern formation method of a statement, and a light filter of (8) and (7). 
[0009] 

[Embodiment of the Invention]Although the photosensitive coloring composition in particular used for this 
invention is not limited, what consists of the cross linking agent which has alkalis soluble resin and an AKUROIRU 
(meta) group, and can cause crosslinking reaction more radically, a photopolymerization initiator, paints, a solvent, 
etc. is good. 

[0010]Although there is no restriction in particular as alkalis soluble resin, especially the high molecular compound 
that has a carboxyl group to a unit is useful. As a high molecular compound which has a carboxyl group to a unit, 
the partial esterification material of maleic acid and a maleic anhydride, the partial amidation thing of a maleic 
anhydride, or the compound that has a unit which consists of acrylic acid (meta) which may have a substituent is 
mentioned, for example. 

[001 1]As the partial esterification material of maleic acid and a maleic anhydride, and a partial amidation thing of 
a maleic anhydride. For example, the partial esterification material of a maleic anhydride, hydrojyzate, the partial 
amidation thing of a maleic anhydride. After obtaining a copolymerization compound by polymerizing the 
monomers, the maleic acid, or the maleic anhydride of styrene, such as styrene and alpha-alkyi styrene, or the 
derivative of those. Alcohols, such as water or methanol, ethanol, and propanol, or 2-hydroxyethyl acrylate — 
and, [ pentaerythritol doria ] The method of carrying out hydrolysis or partial esterification in the acrylic ester 
etc. in which alcoholic hydroxy groups, such as polyethylene-glycol monoacrylate, remained, The high molecular 
compound obtained by the method of carrying out partial amidation of the amines, such as aniline and 
benzylamine, can be raised. As conversion of esterification or amidation, the thing of a maleic anhydride unit 
which not less than 80% carried out ring breakage, and has reacted more preferably not less than 70% is desirable. 
When conversion is less than 70%, preservation stability is missing, and the solubility over alkali becomes low, and 
it becomes a cause of residue again, and is not desirable. 

[0012]As a high molecular compound containing the unit which consists of acrylic acid (meta) which may have a 
substituent. For example (meta), the high molecular compound obtained by carrying out copolymerization of 
monomers and acrylic acid (meta), such as a homopolymerization thing of acrylic acid, ethylene, vinyl acetate, 
styrene, acrylonitrile, acrylic ester (meta), is mentioned. 

[0013]the weight average molecular weight (Mw) of these alkalis soluble resin — usually — 1,000-200,000 — 
desirable — 1,500-150,000 ~ 2,000-80,000 are still more preferred. When it becomes insufficient hardening 
weight average molecular weight in the case of less than 1 ,000 and weight average molecular weight exceeds 
200,000, a detailed pattern is no longer obtained and it is not suitable. 

[0014]As for these amount used, when solid content of the photosensitive coloring composition of this invention 
is made into 100% (weight), it is desirable that it is 10 to 50% preferably 5 to 60%. When the amount used is less 
than 5%, the spreading nature to a substrate is not enough, and when exceeding 60% conversely, there is a 
possibility that hardenability may fall. 

[0015]The photopolymerization nature compound which has at least one or more ethylenic unsaturated double 
bonds as a cross linking agent used for the photosensitive coloring composition of this invention can use, and it is 
******. For example, there are the following. Ethyl acrylate, butyl acrylate, hydroxyethyl acrylate. Although ester 
of the acrylic acid of univalent [, such as ethylene glycol dimethacrylate, penta ERIS RITORUTO (meta) acrylate 
and dipentaerythritol hexa (meta) acrylate, ] or polyhydric alcohol or methacrylic acid, etc. are used, it is not 
limited to these. 

[0016]As for these amount used, when solid content of the photosensitive coloring composition of this invention 
is made into 100% (weight), it is desirable that it is 10 to 40% preferably 5 to 50%. When the amount used is less 
than 5%, sufficient hardening layer is not obtained but the amount used exceeds 50% conversely, there is a 
possibility that a detailed pattern may no longer be obtained. 

[0017]As a photopolymerization initiator, there is no restriction in particular and For example, benzyl, benzoin 
ether. Benzoin butyl ether, benzoin propyl ether, benzophenone, 3,3'-dimethyl- 4-methoxybenzophenone, 
benzoylbenzoic acid. The esterification material of benzoylbenzoic acid, 4-benzoyl-4'-methyldi phenylsulfide, 
Benzyl dimethyl ketal, 2-butoxyethyl-4-methylamino benzoate, A chloro thioxan ton, methylthio xanthone, an 
ethyl thioxan ton, An isopropyl thioxan ton, a dimethyl thioxan ton, diethylthio xanthone, A diisopropyl thioxan ton, 
dimethyl aminomethyl benzoate, Dimethylamino isoamyl benzoate ester, 1 -(4-dodecylphenyl)-2-hydroxy- 
isobutane 1-one, l-hydroxycyclohexylphenyl ketone, 2-hydroxy-2-methyl-1-phenylpropan-1-one, 1-(4- 
isopropylphenyl)-2-hydroxy-isobutane 1-one, methylbenzoyi formate, 2-methyl-1-(4-methylthio phenyl)-2- 
morpholinopropane 1-one, 2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- Butan-1-one, 2,2'-bis(2- 
chlorophenyl)-4,4',5,5'-tetraphenyiscrew imidazole, 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetra-(4-methoxypheny) 
screw imidazole, etc. are mentioned. They can be used these photopolymerization initiators being able to be 



independent or combining them two or more sorts. 

[0018]As for these amount used, when solid content of the photosensitive coloring composition of this invention 
is made into 100%, it is desirable that it is 1 to 25% preferably 0.5 to 30%. When sufficient cure rate is not obtained 
when the amount used is less than 0.5%, and exceeding 30%, there is a possibility that a detailed pattern may no 
longer be obtained. 

[0019]In this invention, an organic color and an inorganic pigment can be used fair as paints. As an organic color, 
there is no restriction in particular and For example, an anthraquinone system, a phthalocyanine system, A 
benzoimidazolon system, a quinacridone series, an azo chelate system, azo, Paints, such as an isoindoiinone 
system, a pyran SURON system, an indanthrone system, an ANSURA pyrimidine system, a dibromo 
ANZANSURON system, a flavan SURON system, a perylene system, a peri non system, a kino FUTARON system, 
a thioindigo system, and a dioxazine system, are mentioned. For details, what is written on the organic color part 
of a color material engineering handbook (edited by Japan Society of Colour Material) can be used. Two or more 
sorts can be used if needed, being able to be independent or combining. 

[0020]As an inorganic pigment which can be used for this invention. There is no restriction in particular and For 

example, composite metal oxide paints, carbon black, black low hypo ic acid titanium nitride. Titanium oxide, 

barium sulfate, a flower of zinc, lead sulfate, yellow lead, red ocher, ultramarine, Metallic oxides, such as Prussian 
blue, chrome oxide, antimony white, iron black, red lead oxide, zinc sulfide, cadmium yellow, cadmium red, zinc, 
manganese purple, cobalt purple, barium sulfate, and magnesium carbonate, metallic sulfide, sulfate, metal 
hydroxide, metallic carbonate, etc. are mentioned. They can be used if needed, these being able to be independent 
or combining them two or more sorts. 

[0021]As amount of these paints used, when solid content of the photosensitive coloring composition of this 
invention is made into 1 00% (weight), it is 10 to 50% preferably 5 to 60%. Such concentration is determined by 
thickness, a color characteristic, etc. for which a hardening layer asks. Although red, blue, green, black, yellow, 
magenta, cyanogen, etc. are raised, the hue of the paints used by this invention is preferred when blue and green 
demonstrate the effect of this invention enough. 
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